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(54) CERAMIC FILTER AND ITS PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve thermal shock resistance by compacting and sintering a mixture of amorphous 
glass power consisting of specified amts. of silica, alumina and magnesia components with a spherical pore imparting 
material and using the resultant porous body having a signal phase of cordierite and mainly contg. spherical pores. 
SOLUTION: Amorphous glass powder consisting of 40-65 wt.% silica component, 25-45 wt.% alumina component and 
10-16 wt.% magnesia component is adjusted to ^20 ^im particle diameter, mixed with a spherical pore imparting material, 
compacted and sintered and the resultant porous body having a single phase of cordierite and mainly contg. spherical 
pores is used to produce the objective ceramic filter used as a catalyst carrier for exhaust gas from an automobile and as 
a filter for removing ash contained in waste combustion gas, etc. The apparent porosity and average pore diameter of the 
porous body are regulated to 25-50% and 10-100 jim, respectively. The amorphous glass powder adjusted to ^20 urn 
diameter is preferably granulated before the mixing. 
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* notices * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

I This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim I] The ceramic filter characterized by a silica component consisting of a porous body which makes a subject the cordierite 
single phase and spherical pore which an alumina component fabricates only the amorphous glass powder 25 - 45 % of the weight and 
whose magnesia component are 10 - 16 % of the weight, and it comes to sinter 40 to 65% of the weight as a porous body formation 
ingredient. 

[Claim 2] The ceramic filter according to claim 1 whose apparent porosity of a porous body is 25 - 50%. 

[Claim 3] The ceramic filter according to claim 2 whose average pore diameter of a porous body is 10-100 micrometers. 

[Claim 4] The manufacture approach of the ceramic filter which an alumina component uses only the amorphous glass powder 25 - 45 

% of the weight and whose magnesia component are 10 - 16 % of the weight, and adjusts this powder to the particle size of 20 

micrometers or less, and a silica component adds spherical pore grant material to this 40 to 65% of the weight, and consists of a 

cordierite single phase characterized by mixing, fabricating and sintering as a porous body formation ingredient. 

[Claim 5] The manufacture approach of the ceramic filter according to claim 4 which corns the amorphous glass powder adjusted to 

the particle size of 20 micrometers or less, and adds spherical pore grant material to this. 

[Claim 6] The manufacture approach of the ceramic filter according to claim 4 or 5 which consists of a porous body which uses an 
organic substance spherule as spherical pore grant material, and makes spherical pore a subject. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the ceramic filter which consists of a cordierite single phase which is excellent in 
thermal resistance and thermal shock resistance, and has uniform predetermined pore diameter distribution, and its manufacture 
approach. Since 1 - 2x 1 0-6/degree C, a small thing, and Young's modulus are below one half of 150 or less GPas and an alumina, 
thermal shock resistance and heat-resistant stress nature are high, and as for cordierite ceramics, the coefficient of thermal expansion is 
broadly used as a filter for combustion ashes clearance contained in the catalyst support for automobile exhaust, combustion gas, etc. 
with the ingredient which gave porosity taking advantage of the advantage which is excellent also in the chemical stability at the time 
of an elevated temperature. 
[0002] 

[Description of the Prior Art] Heating to a 1300-1400-degree C elevated temperature, using the powder or these chlorides of a silica, 
an alumina, and a magnesia as an example of the manufacture approach of the conventional cordierite sintered compact, and 
considering as a cordierite sintered compact from the solid phase reaction is known. 

[0003] And the manufacture approach which produces the porous body to which the melting point is low, or it mixes, fabricates, and 
sinters [ the ingredient which generates the liquid phase is used as binding material, and ] below with the melting point, and pore exists 
between particles from cordierites, such as a feldspar which grinds this sintered compact and contains a sieve part opium poppy, Na, 
calcium, K, etc. in a fixed particle size in order to consider as the target pore diameter in the case of a porous body, beta-spodumene 
which is lithium aluminium silicate, and eucryptite, is common. 

[0004] However, by this conventional manufacture approach, since cordierite was a difficulty degree of sintering, the melting point 
was lower than cordierites, such as beta-spodumene which is lithium aluminium silicate as a binding material, eucryptite, or a feldspar 
(aluminosilicate) containing Na, calcium, and K, or in order to use the ingredient which generates the liquid phase below with the 
melting point, there was a fault to which thermal resistance falls. 

[0005] For example, in JP, 1 -297 1 3 1 ,A, the manufacture approach of the cordierite porous body which adds to cordierite the beta- 
spodumene and eucryptite which are lithium aluminium silicate, and has the target pore diameter at it is indicated. The melting point 
of this eucryptite is about 1400 degrees C. Therefore, since it is lower than the melting point (1470 degrees C) of cordierite used as a 
principal component, thermal resistance falls. If it sinters by furthermore mixing with cordierite, in order to generate and sinter the 
liquid phase from near 1 100 degree C, there is a fault which cannot be used at the temperature beyond it 

[0006] Moreover, when the feldspar (aluminosilicate) containing Na, calcium, and K is used as binding material, since it is high as 
compared with 4 - 6x 1 0-6/degree C and cordierite, the coefficient of thermal expansion of binding material raises the coefficient of 
thermal expansion as a sintered compact, and may reduce thermal shock resistance. 

[0007] In JP,3-10365,A, talc, a magnesite, a magnesium carbonate, Although the manufacture approach of the cordierite porous body 
which mixed the quartz, the calcite, the aluminum hydroxide, etc. and was porosity-ized from chemical reactions, such as 
decomposition of magnesium salt, such as a magnesium hydroxide and a magnesium carbonate, and sublimation, is indicated Since 
pore is produced at the pyrolysis reaction etc., the porous body manufactured by this approach turns into a porous body which takes 
large pore diameter distribution, and has the fault which cannot obtain a uniform porous body with pore diameter distribution of a 
desired pore diameter easily. 

[0008] In JP,60-226416,A, an aluminum metal salt and a magnesium metal salt are melted into the alcoholic solution of alkyl silicate, 
in a heating zone, it fuses and the manufacture approach of a cordierite porous body by the fuel spray and producing and sintering 
[ fabricate and ] the glass hollow ball of fines of having the detailed pore whose average pore diameter is less than 1 micrometer - 
several micrometers is indicated. Although this approach is suitable for a pore diameter producing the porous body which has several 
micrometers or less, high porosity, and detailed pore at 48% or more of porosity, it has a fault with production of the porous body of 
less than 48% of porosity and an average pore diameter difficult for production of 10 micrometers or more and a cordierite porous 
body especially with the big pore diameter of 50 micrometers or more. 

[0009] In J P,5 7-92574, A, it is indicating using the raw material which consists of the glass powder of a cordierite presentation, the 
kaolin and talc which deposit cordierite by baking, and an aluminum oxide. This approach is not enough in that mixing of an impurity 
is not avoided since a raw material is a natural mineral, but the lowering on the strength in that result elevated temperature takes place, 
although a raw material is comparatively cheap and fits a certain kind of the manufacture approaches, such as extrusion molding. 
[0010] Thus, the essential problem of the above existing technique While using the cordierite excellent in the coefficient of thermal 
expansion, since other components were added in order to improve the degree of sintering, and the porous body has been obtained, the 
property of construction material is not utilizable enough, In JP,60-226416,A, the porosity range is not suitable for that configuration 
control of the pore which forms a porous body cannot carry out to arbitration, and a pan. Moreover, when there was a problem that the 
mechanical strength for functioning as an elevated-temperature gas filter is not enough etc. and each was used as an elevated- 
temperature gas filter, the problem was in durable dependability over a long period of time. 
[001 1] 

[Problem(s) to be Solved by the Invention] This invention makes these conventional technique a background, thermal resistance is 
high and it excels in thermal shock resistance, and it is chemically stable, and it is a spherule mostly and a pore configuration aims to 
let the pore diameter distribution offer the ceramic filter using a uniform cordierite porous body. 
[0012] 

[Means for Solving the Problem] As for this invention, a silica component offers the ceramic filter characterized by consisting of a 
porous body which makes a subject the cordierite single phase and spherical pore which fabricate and come to sinter only the 
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amorphous glass powder with which 25 - 45 % of the weight and a magnesia component consist [40-65 % of the weight, and an 
alumina component ] of 10 - 16 % of the weight as a porous body formation ingredient. 

[001 3] Moreover, the manufacture approach of the ceramic filter which consists of a cordierite single phase to which a silica 
component is characterized by adding [40-65 % of the weight and an alumina component use only the amorphous glass powder with 
which 25 - 45 % of the weight and a magnesia component consist of 10 - 16 % of the weight, and adjust this powder to the particle 
size of 20 micrometers or less, and ] spherical pore grant material to this and sintering [ mix, fabricate and ] as a porous body 
formation ingredient is offered. 

[001 4] In the desirable mode of the ceramic filter of this invention, the apparent porosity of a porous body is 25 - 50%. In the still 
more desirable mode of the ceramic filter of this invention, the average pore diameter of a porous body is 10-100 micrometers. 
[001 5] In the desirable mode of the manufacture approach of this invention, the amorphous glass powder adjusted to the particle size 
of 20 micrometers or less is corned, and spherical pore grant material is added to this. In another desirable mode of the manufacture 
approach of this invention, an organic substance spherule is used as spherical pore grant material, and it consists of a porous body 
which makes spherical pore a subject. 

[001 6] Since cordierite is a difficulty degree of sintering as above-mentioned, in a crystallization object simple substance, it is hardly 
sintered and cannot obtain the porous body with which between particles was combined firmly. When the powder used as a drive unit 
ingredient which forms a porous body considers only as amorphous glass and pulverizes and sinters this, this invention persons An 
average pore diameter by using the spherical pore formed after the organic substance sphere which was made to discover firm 
association and was added as a desirable approach is burned down at the time of baking, without adding binding material 10-100 
micrometers, It found out that the ceramic filter with which 40-60-micrometer spherical pore consists of a porous body of the 
cordierite single phase distributed to homogeneity especially could be manufactured. 
[0017] 

[Embodiment of the Invention] The start raw material of the amorphous glass used for this invention is good as corundum and a source 
of a magnesia (MgO) as a source of a silica (Si02) at magnesium salt or magnesium hydroxides, such as a magnesium carbonate and a 
magnesium nitrate, etc. as the silica sand produced naturally and a source of an alumina (aluminum 203). raw material purity has 
[ every raw material ] especially desirable ** 98% or more 95% or more. The presentation of the porous body which consists of a 
cordierite single phase from which purity is obtained after crystallization at less than 95% with the impurity contained in a raw 
material shifts, and there is a possibility that heat-resistant lowering and buildup of a coefficient of thermal expansion may take place. 
[001 8] The reason to which the magnesia component limited [ the silica component / the alumina component ] the presentation of a 
glass marble with 1 0 - 1 6 % of the weight 25 to 45% of the weight 40 to 65% of the weight is because the porous body of a cordierite 
single phase is not obtained after heating (sintering) processing but the alumina which is a mullite, forsterite, a spinel, or a start raw 
material, a silica, and a magnesia deposit as a mixed phase in this presentation out of range. 

[0019] In addition, it is convenient even if the component and impurity of little others are contained as a presentation of glass in extent 
which does not spoil these objects. Moreover, when using alumina balls in wet grinding performed for pulverizing, about the amount 
of aluminas mixed from the ball wear at the time of the grinding, it is desirable by reducing the amount of aluminas of initial addition 
a little to make it a gap of a presentation not take place. 

[0020] In addition, it sets to this invention and a cordierite single phase is xMgO-yA12 03 and zSi02 as a cordierite crystal. The 
crystal phase contained in the range which sets and is shown by x: 1.5-2.6, y: 1 .5-2.4, and z:4. 1-6.4 is said. 

[002 1 ] The manufacture approach of the amorphous glass used for this invention and its powder is as follows. The raw material to be 
used is fully fused above 1 500 degrees C with a commercial electric furnace after desiccation. In order to obtain a thing precise as a 
vitreous humour, fusing above 1600 degrees C is desirable. Especially an electric furnace is not limited but should just become 1500 
degrees C or more. In order to obtain ejection and amorphous glass from an electric furnace, as for the melt obtained with the electric 
furnace, it is desirable to supply underwater and to quench, on a griddle, a copper plate, etc., sink appearance may be carried out and 
you may quench. 

[0022] In this way, the obtained amorphous glass is ground in magnitude with a particle size of about l-3mm. It grinds to the particle 
size of 1 50 micrometers or less using equipments, such as a vibration mill, after that. Wet grinding of the obtained powder is further 
carried out by the mono-chestnut pot. The quality of a dispersion medium at the time of grinding has water or desirable alcohol. When 
using water, the high concentration slurry of 30 - 40 volume % is obtained by carrying out proper amount addition of the suitable 
dispersant. 

[0023] As for slurry concentration, grinding time amount, etc., it is desirable to set up so that the particle size of the powder obtained 
after grinding may be set to 20 micrometers or less. In 20-micrometer **, particle size can serve as a source of stress concentration in 
which the reinforcement of a porous body is reduced, when near and uniform spherule pore cannot be formed in the magnitude of the 
organic substance spherule of a pore grant agent which more than one half of raw materials for glass mentions later and those big 
particles condense. 

[0024] The above grinding slurry is dried. When alcoholic grinding is carried out, the vacuum drying by the evaporator is performed. 
Moreover, granulation desiccation according to spray dry in the case of water grinding is sufficient. 

[0025] In this way, in order to make spherical pore give the amorphous glass powder which brings about the prepared cordierite 
presentation, an organic substance spherule is added preferably. Although the organic substance spherule to add can use various 
things, an acrylic, polystyrene, PMMA (polymethyl methacrylate) of the thing of the resinic body comparatively burned and 
decomposed at low temperature, etc. are desirable. 

[0026] It considered as the spherule by making spherical the configuration of the pore obtained after combustion for raising the 
reinforcement of the sintered compact which is made to reduce the stress concentration at the head of a crack at the time of destruction 
of a porous body, and consists only of amorphous glass powder. Many of grant material other than the organic substance, such as 
graphite powder usually used as pore grant material, has the comparatively high temperature understood a burned part at the time of 
sintering, and since fluctuation of the oxygen tension in a firing fumace is very hard to decompose, generally it is not desirable. 
[0027] Moreover, although it can be chosen in consideration of the pore diameter of the ceramic filter made into the object, if it carries 
out from it being suitable for clearance of the particle in the dusty gas which the ceramic filter of this invention generates from coal 
combustion, the about 20- 1 00-micrometer thing which was suitable for forming about 1 0- 1 00-micrometer pore as an average pore 
diameter in consideration of the magnitude of the particle, the pressure-loss property at the time of a filter activity, etc. is suitable for 
the magnitude of a spherule. 

[0028] moreover -- although it is related to the porosity of the porous body obtained as a mixed rate to amorphous glass powder - 50 - 
80 % of the weight of glass powder — receiving — pore grant material - about 20 - 50 % of the weight is desirable. 
[0029] The granulation powder which is also effective as for using as granulation which corned beforehand in the condition that it may 
collapse [ in / on the occasion of shaping / although a thing 20 micrometers or less is used as amorphous glass powder in this way by 
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the manufacture approach of this invention / application of pressure ] easily for the original particle, and was used as about 40-100- 
micrometer granulation using impalpable powder 20 micrometers [ such ] or less is also contained in the powder 20 micrometers or 
less of this invention. 

[0030] That is, if the configuration can be held also at the time of sintering, a granulation object has the advantage which can reduce 
the addition of pore grant material, and also has the advantage which is easy to mix the granulation, then both of magnitude 
comparable as the spherical pore grant material to add. Moreover, in this invention, it is also mixable with other glass powder in the 
condition of having made the amorphous glass powder of a particle adhering to the perimeter of pore grant material beforehand. 
[003 1] Shaping in this invention and especially the sintering approach are not limited, but should just fabricate the mixed powder 
obtained by the above-mentioned approach by approaches, such as metal mold shaping and extrusion molding. The acquired Plastic 
solid should just sinter in 1000-1450 degrees C using electric furnaces, such as resistance heating. In addition, it is more desirable to 
establish the holding time in a maximum temperature, in order to promote crystallization of glass. 

[0032] By the above approach, the same [ as that of the added organic substance spherule / almost ] or the sintered compact with 
which the hole which made the subject the shape of a ball of a little small average pore diameter consists of a cordierite single phase 
distributed to homogeneity can be manufactured. Thus, according to this invention, the cordierite porous body of the pore diameter of 
the object from which the pore diameter was distributed over homogeneity can be manufactured, without spoiling thermal resistance 
and thermal shock resistance. That the hole in a sintered compact is a spherule has little stress concentration as a defect, when the load 
of the stress is carried out as the structure, and reinforcement high as a result is given. 

[0033] In addition, in this invention, the porous body which makes spherical pore a subject means a porous body which forms the pore 
in the condition with which spherical pores connected the part mutually that the pore in which many configurations of each pore have 
a sharp angle hardly exists while having connected by pore so that it may be spherical and such pores may turn into puncturing pore 

mutually. 

[0034] The apparent porosity in which the porous body of such this invention is suitably used as a target ceramic filter mentioned 
above, and it deals is as large as 25 - 50%, and an average pore diameter is also obtained as what was easily controlled in the thing of 
10-1 00 micrometers and the big aperture especially as a pore diameter of 40 micrometers or more. Moreover, the range of the above- 
mentioned average pore diameter also has pore diameter distribution, and that by which 80% or more of the total pore volume goes 
into **20% of within the limits from an average pore diameter desirably is obtained easily. 

[0035] Thus, since it consists of a cordierite single phase, the filter manufactured by the manufacture approach of this invention has a 
very low coefficient of thermal expansion, it is chemically stable, and it is the optimal as an ingredient of the filter which performs the 
dust removal in elevated-temperature gas. Moreover, since pore is spherical, reinforcement is also high, and it excels also in durable 
dependability over a long period of time. 
[0036] 

[Example] Although an example and the example of a comparison are given to below and explained to it in more detail, this invention 
is not limited to these. 

[0037] (Example 1) It ****(ed) so that it might become 49.5 % of the weight of silicas, 37.2 % of the weight of alpha-aluminas, and 
13.3 % of the weight of magnesias, and after mixing, using the resistance heating-type electric furnace, it held at 1600 degrees C for 5 
hours, and it dropped underwater and the amorphous vitreous humour was obtained after melting. Coarse grinding of the obtained 
glass was carried out to the particle with a particle size of 150 micrometers or less by the dry type planetary mill. Wet grinding of the 
end of coarse powder it was obtained was further carried out by the mono-chestnut pot. Water was used as an alumina and quality of a 
dispersion medium as a ball. Raw material concentration is 35 volume %, and grinding time amount is 24 hours. 
[0038] The particle diameter after grinding was 20 micrometers or less, and mean particle diameter was 4.8 micrometers. The slurry 
after grinding carried out desiccation granulation with the spray dryer as it was after ejection from the pot. The rotational frequency of 
an atomizer is [ 140 degrees C and the outlet air temperature of 8000rpm and inlet-port air temperature ] 80 degrees C. The mean 
particle diameter of dry granulation was 47 micrometers. 

[0039] The obtained granulation was blended dryly by the sphere made from an acrylic (mean particle diameter of 60 micrometers), 
and V mixer. The mixing ratio of an acrylic sphere is 30 % of the weight, and mixing time could be 30 minutes. 60mmx 120mm metal 
mold is filled up with the obtained powder, and they are 200 kgf/cm2 with a press-forming machine. It fabricated by the pressure. The 
acquired Plastic solid was calcinated in the resistance heating furnace in 1350-degree-C 2 hours. The obtained sintered compact was a 
cordierite single phase, and the apparent porosity was 32%. 

[0040] Distribution of the pore in a sintered compact was almost uniform, and the average pore diameter was 43 micrometers. 83% of 
the total pore volume existed in ** 10% of within the limits from the average pore diameter, and pore diameter distribution showed the 
high pore diameter controllability. Moreover, the hole with which some spherical pores connected the configuration of the obtained 
pore on the basis of the shape of a ball was formed selectively, and there is almost no sharp pore used as the source of stress 
concentration, and the desirable organization was obtained also from the point of the reinforcement of a porous body. 
[0041] In order to evaluate the high temperature strength and chemical stability of a porous body which were obtained, the flexural 
strength between heat ( 1 000 degrees C) was measured. Moreover, the reinforcement was measured after being exposed to 900-degree- 
C elevated-temperature gas containing the sulfide of the same presentation as the exhaust gas of a coal combustion plant. The above 
result is shown in a table 1 . 

[0042] Moreover, to a table 1 , the test result of the ingredient (example 1 of a comparison) of the same porosity which used lithium 
aluminosilicate for the binding material used from the former was also written together, this invention porous body which consists of a 
cordierite single phase does not almost have lowering on the strength between heat, and did not cause lowering on the strength at all 
under corrosive gas. Therefore, if it uses as a filter used for the heat indirect desulfurization dust of a coal power generating plant, it 
can be used, without spoiling dependability for a long period of time. Furthermore, the Weibull modulus (measurement with the 
flexural strength between heat) which shows dispersion in the reinforcement of the ceramics had this invention porous body very as 
high as 25, and the structure homogeneity which was conventionally superior to 17 of the example 1 of a comparison of an ingredient 
was shown. 

[0043] (Example 2) It ****(ed) so that it might become 52 % of the weight of silicas, 34 % of the weight of alpha-aluminas, and 14 % 
of the weight of magnesias, and after mixing, using the resistance heating-type electric furnace, it held at 1600 degrees C for 5 hours, 
and it dropped underwater and the amorphous vitreous humour was obtained after melting. Particle size carried out coarse grinding of 
the obtained glass to the particle 1 50 micrometers or less by the dry type planetary mill. Wet grinding of the end of coarse powder it 
was obtained was further carried out by the mono-chestnut pot. Alcohol was used as an alumina and quality of a dispersion medium as 
a ball. Raw material concentration is 35 volume %, and grinding time amount is 20 hours. 

[0044] The mean particle diameter of the particle diameter after grinding was 4.8 micrometers in 20 micrometers or less. The slurry 
after grinding was dried by the evaporator. The obtained desiccation fine particles were kneaded with wet with the acrylic sphere and 
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the binder, and extrusion molding was carried out as a tabular thing which has two or more ellipse-like holes in a longitudinal direction 
and which can be preferably used as a foundation of a rectangular mold filter. The added mean particle diameter of an acrylic sphere is 
60 micrometers, and a mixing ratio is 30 % of the weight. 

[0045] In addition, the organization of the configuration of the pore of the obtained plate etc. was the same as that of an example 1 
almost. After drying this ingredient, it calcinated on 1375 degrees C and the conditions of 3 hours, and the thermal shock resistance of 
the plate after baking was evaluated. After exposing the assessment approach into the heated electric furnace for 30 minutes, it was 
taken out, it is dropped underwater, and made temperature from which generating of a crack was checked visually thermal shock 
destructive temperature. The result is shown in a table 2. 

[0046] It compared with the system (example 2 of a comparison) containing binding material, such as the conventional kaolin and talc. 
As shown in a table 2, thermal shock destructive temperature is improving by 130 degrees C compared with an ingredient 
conventionally, and it is thought that this is based on the low coefficient of thermal expansion by cordierite single phase composition. 
[0047] (Example 3) It ****(ed) so that it might become 48 % of the weight of silicas, 40 % of the weight of alpha-aluminas, and 12 % 
of the weight of magnesias, and after mixing, using the resistance heating-type electric furnace, it held at 1600 degrees C for 5 hours, 
and it dropped underwater and the amorphous vitreous humour was obtained after melting. Coarse grinding of the obtained glass was 
carried out with the jaw-crasher crusher, and particle size ground to the particle 150 micrometers or less by the dry type planetary mill 
further. The mean particle diameter of the obtained fine particles was 35 micrometers. Wet grinding of these fine particles was carried 
out further underwater, and after adding the binder, spray dry desiccation was carried out. 

[0048] The mean particle diameter of the granulation which the obtained fine particles are 8 micrometers for mean particle diameter, 
and corned with the particle size of 20 micrometers or less was 40 micrometers. The ball (mean particle diameter of 60 micrometers) 
of polystyrene was added to these fine particles 45% of the weight with the mixing ratio, it mixed by the dry type V mixer, and the 
rubber die with the metal heart was filled up. They are 500 kgf/cm2 by the hydrostatic-pressure press. It fabricated by the pressure in 
the cylinder with the diameter of 1 80mm, a thickness [ of 20mm ], and a die length of 300mm, and Green grinding of the periphery of 
a Plastic solid was carried out with the cylindrical grinding machine after mold release. The obtained cylinder was calcinated on 1300- 
degree-C conditions of 3 hours in atmospheric air. The apparent porosity of the obtained cylinder was 38%, and the organization of the 
configuration of pore etc. was the same as that of the thing of an example 1 almost. The thermal stress breakdown test of this cylinder 
was carried out. 

[0049] It let through pass for hot combustion gas inside cylindrical, let the water cooled jacket pass for the outside surface, and 
radiation cooling was carried out. The thermocouple was embedded in the cylinder and the inside-and-outside temperature gradient 
was measured. Release inspection was extinguished the fire and carried out, after setting combustion gas as predetermined temperature 
and holding it for 30 minutes. When there was no breakage in a cylinder, it included in the tester again and examined at still higher 
temperature. The inside-and-outside temperature gradient which results in destruction was 350 degrees C or more. There was nothing 
that bears a temperature gradient 250 degrees C or more with the conventional ingredient shown in the example I of a comparison. 
[0050] (Examples 4-7 and examples 3-5 of a comparison) It ****(ed) so that it might become the presentation which shows a silica, 
alpha-alumina, and a magnesia in a table 3, and after mixing, using the resistance heating-type electric furnace, it held at 1600 degrees 
C for 5 hours, and it dropped underwater and the amorphous glass of various presentations was obtained after melting. Coarse grinding 
of the obtained glass was carried out so that particle size might be set to 150 micrometers or less by the dry type planetary mill, and 
wet grinding was further carried out using alcohol. The used crushing steel ball is an alumina and grinding time amount is 18 hours. 
The slurry after grinding was dried in the evaporator and the raw material was obtained. Powder and an acrylic ball (mean particle 
diameter of 60 micrometers) with a particle size [ such ] of 16 micrometers or less were mixed. The mixing ratio of an acrylic ball is 
30% of the weight. 

[005 1 ] Subsequently, 60x60mm metal mold is filled up with these powder, and they are 200 kgf/cm2 with a press-forming machine. It 
fabricated by the pressure. And the Plastic solid was calcinated on 1350 degrees C and the conditions of 2 hours in the heating furnace. 
The apparent porosity of the porous body after sintering was 34% - 36%. While the configuration of the pore in a porous body makes 
spherical pore a subject like an example 1 and the magnitude was 40-70 micrometers comparable as the acrylic ball added about, the 
average pore diameter was 43 micrometers. Porosity and a pore diameter were not depended on a glass presentation, but it was almost 
fixed. 

[0052] In this way, the thermal expansion test piece (the diameter of 5mm, die length of 20mm) and the strength test piece 
(5x 1 0x50mm) were started from the obtained porous body, and the mechanical characteristic was measured. The result is shown in a 
table 3. In presentation within the limits of this invention, the coefficient of thermal expansion (0-1000 degrees C) was as low as less 
than [2.5x1 0-6/degree C ], and only the cordierite single phase was checked in analysis by the X diffraction as I understood from a 
table 3. 

[0053] Even if such a porous body was suitable as a porous body for filters like examples 1-3 and it compared it with examples 1-3, it 
was equipped with the engine performance required as a filter material which is equal in any way. 

[0054] The thing outside this invention presentation range which manufactured similarly is also shown in a table 3 as examples 3-5 of 
a comparison. These all had the high coefficient of thermal expansion, and had some by which the crack entered into the sintering 
porous body. Crystal phases other than a desired cordierite presentation deposit, and this is considered that internal breakage took 
place by the volume change at the time of sintering, or the difference in a coefficient of thermal expansion. 

[0055] 
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[A table 2] 
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[A table 3] 
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[0058] 

[Effect of the Invention] Since it consists of a cordierite single phase, the ceramic filter of this invention has a very low coefficient of 
thermal expansion, and it is chemically stable. Moreover, since homogeneity and predetermined magnitude have spherical pore, 
reinforcement is also high, and it excels in dependability durable over a long period of time. Therefore, the optimal filter for carrying 
out the dust removal of the particle contained in elevated-temperature gas can be offered. 



[Translation done.] 
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(54) CERAMIC FILTER AND ITS PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve thermal shock resistance by compacting and sintering a 
mixture of amorphous glass power consisting of specified amts. of silica, alumina and magnesia 
components with a spherical pore imparting material and using the resultant porous body having 
a signal phase of cordierite and mainly contg. spherical pores. 

SOLUTION: Amorphous glass powder consisting of 40-65 wt.% silica component, 25-45 wt.% 
alumina component and 10-16 wt.% magnesia component is adjusted to <20 jim particle 
diameter, mixed with a spherical pore imparting material, compacted and sintered and the 
resultant porous body having a single phase of cordierite and mainly contg. spherical pores is 
used to produce the objective ceramic filter used as a catalyst carrier for exhaust gas from an 
automobile and as a filter for removing ash contained in waste combustion gas, etc. The 
apparent porosity and average pore diameter of the porous body are regulated to 25-50% and 
10-100 |im, respectively. The amorphous glass powder adjusted to <20 \im diameter is 
preferably granulated before the mixing. 
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